10 Tomato (Solanum lycopersicum L.) is widely consumed around the world is mostly affected by 11 stresses and diseases that reduce yield and production. Research on sustainable technologies like the 12 use of beneficial microorganismsis crucial to development sustainable management strategies.
Introduction

25
Tomato (Solanum lycopersicum L.) is among a vegetable that, based on its production and 26 consumption, is of the most important along the world (http://faostat.fao.org). Like other plants,
27
their genome is complemented by a pletophora of genes provided by organisms that an associated to 28 their surfaces as well as intracellular spaces that is now known as the phytobiome [1] [2] [3] . This 29 mountable of genes and proteins provided by these organisms is such that they are considered as 30 members of the plant genomes, since they definitely impact on fruit quality and yield of different 31 varieties [4] . through diverse mechanisms, such as molecules that increase their capacity to compete for space, nutrients and/or ecological niches; the synthesis of antimicrobial substance or the synthesis of inducers of plant growth or compounds like phytohormones and peptides that might keep three replicates, each consisting of 20 seeds. First, seeds were surface disinfected in 5 % commercial bleach and 0.01 % Tween 20 for 10 min and rinsed with sterile distilled water. In order to check the 98 superficial sterilization of seed, the water used for the final wash was plated on tryptic soy agar through filter paper to separate bacterial cells from seed debris. The filtrate was centrifuged (10 min;
104
15 000 x g), and the pellet was used as the source for the extraction of genomic DNA, which was 105 performed with the commercial kit Wizard ® Genomic DNA purification Kit (Promega) [26] .
106
The 16S rDNA gene V1-V3 region was amplified using 27F
107
(5'-AGRGTTTGATCMTGGCTCAG-3') [27] and 519R (5'-GTNTTACNGCGGCKGCTG-3') primers
108
[28], with barcode on the forward primer for MiSeq instrument (Illumina Inc., San Diego, CA). PCR supernatant were plated on the three media and plates were incubated at 28 °C for 5 days [35] . After 142 a 5 day incubation period colonies developed and were morphologically characterized in terms of 143 size, shape and color and were sub-cultured until pure cultures were obtained. Then isolated 144 bacteria were grown in liquid media until saturation and aliquots were mixed to make a final concentration of 10 % glycerol, tubes were kept at −80 °C.
Extraction of genomic DNA, PCR amplification and sequencing of 16S rDNA gene.
(Promega). Isolated bacteria were cultured in liquid media until their cell concentration was approximately 1 x 10 9 cells.ml -1 aliquots of these cultures were extracted by following the procedure 150 recommended by the manufacturer. The quality and quantity of the isolated DNA was checked by 151 electrophoresis in 7 % agarose gels stained with ethidium bromide that included a control sample of 152 known concentration.
153
In order to characterize the organisms further they were fingerprinted by means of BOX-PCR 154 using the universal BOXA1R primer (5'-CTACGGCAAGGCGACGCTGACG-3') [36] . PCR
We selected for further analysis all those bacterial cultures that presented a different fingerprint. The gene sequences determined in this study, have been deposited in the GenBank database under 161 accession numbers MG963203 to MG963224.
162
Sequence analysis and alignment were performed with 16S biodiversity tool Geneious R9 163 software. Species classification using 16S rDNA amplicon sequencing data from bacterial samples
164
were performed using the cloud-based 16S rDNA biodiversity tool (Geneious version R9.0.5,
165
Biomatters, http://www.geneious.com) [37] .
166
In vitro antagonism of bacterial isolates towards tomato pathogens
167
In vivo bioassays of pathogens inhibition effects of bacteria
168
Bacterial isolates were cultured as previously described. The pathogens Alternaria alternata,
169
Corynespora cassiicola and Stemphylium lycopersici (strains CIDEFI 209, CIDEFI 235, CIDEFI 234,
170
respectively) were cultured on APG (BritaniaLab S.A.).
171
In vivo antagonism bioassays were carried out to evaluate inhibitory effects of 41 endophytic 172 bacterial isolated from tomato seeds on pathogens growth. Bacterial strias were made on nutritive
173
agar plates that were divided in three sections, in which different fungal isolates were plated.
Simultaneously, 5 mm mycelial plugs cut from the edge of seven day-old culture of the fungal strain
175
were placed at the quadrant centre of the plate. All the plates were incubated at 25 °C for 5 days and 176 examined for evidence that growth of the fungus was inhibited by the bacterium. A positive
177
response was the visible zone of inhibition around the fungus.
Inhibitory activity of the cell-free supernatant of endophytic bacteria against fungi 179 pathogens.
180
Five selected bacteria (E4, E7, E9, S15 and SE37) and Er-S (Bacillus subtilis) as control were 181 cultured in liquid nutrient broth in a rotator at 180 rev.min -1 at 28 °C in the dark for 48 h. The cell-free 182 cultured supernatant was collected by centrifugation at 6000 x g for 15 min, and sequentially filtered 183 through 0.45 µm and 0.22 µm organic filter membranes ( © GVS). The antimicrobial activity of culture
184
filtrates were evaluated against pathogens such as A. alternata, C. cassiicola and S. lycopersici that were 185 cultured as described previously.
186
The inhibitory activity against mycelial growth of the cell-free supernatant was measured by 
193
Effect of volatiles from endophytic bacteria against fungal pathogens.
194
A bioassay was performed in sealed dishes using the method described by Baysal et al. 
257
Autoaggregation assays were performed six times. In the biofilm assays, each strain was plated
258
onto at least 12 wells of each microtiter dish. The data were subjected to a one-way analysis of 259 variance (ANOVA), followed by a comparison of multiple treatment levels with the control by using
260
Tukey test. All statistical analyses were performed by using Infostat, version 1.0. 
264
The results confirmed that the disinfection procedure was effective in eliminating both 265 cultivable and non cultivable epiphytic bacteria, as well as potential DNA traces from the seed
266
surface.
267
The V1-V3 region of the 16S rDNA gene of two biological replicates of a seed DNA from two 271 Table 1 shows the result of amplicon sequencing analysis. Sequencing data analysis and 
291
Alphaproteobacteria and Betaproteobacteria only represented 15 and 3 % of endophytic bacteria in
292
Elpida and 27 and 7 % in Silverio seeds samples.
293
The 
307
The taxonomic identity of 21 isolates was assessed by comparing 16S rDNA sequences with 308 these of references strains available at the Gene Bank database. The results are presented in Table 3 309 and were consistent with clustering evidenced by 16S biodiversity graph ( 
331
E6, E7, E8, E9, S15, S19, SE31, SE33, SE36, SE37 and Er-S) had an inhibitory effect on fungi which was 332 evidenced by a reduction in colony diameter compared to the control (Figure 3) . So, these eleven 333 endphytes were selected to evaluate quantitatively their antagonist effect on the growth of fungal 334 pathogens (Table 4) .
335
Among the endophytes evaluated six provoked a major inhibition of fungal growth, they were 
339
We further evaluate the activity of cell-free supernatant from culture of endophytes E4, E7, E8,
340
E9, S15 and SE37 against the growth of the fungal pathogens, A. alternata, C. cassiicola and S. 
369
Subsequently, a new experiment was carried out in pots where we determined root volume, dry 370 weight root as well as shoots. As a positive control a set of plants were inoculated with P. fluorescens.
371
Plants that had not pathogenic symptoms and that were inoculated with isolates E4, E6, E8, S15,
372
SE31 and P. fluorescens had a higher root (RFW), root dry weight (RDW) and root volume (RV) as
373
well as a higher shoot dry weight compared to non-inoculated plants (Figure 7 ). Plants inoculated
374
with isolate E6, SE31 and P. fluorescens had no effect on plant growth RV and RDW respectively.
375
While only two isolates, SS38 and SS39, promoted shoot growth, the rest of the isolates had no effect 376 on plant growth (Figure 7 ).
377
Bacterial isolates also were evaluated for their ability to solubilize P, synthetize phytohormones 378 and siderophores. Isolates E7, E8, S15, S19, S27, SE28, SE35, SE36, SE37 and SS38, proved to produce
379
IAA. Regarding siderophores production, isolates E7 and SE28 proved to synthetize such 380 compounds and only isolate E7 solubilized P (Table 5 ).
381
The isolates that had the highest potential to promote plant growth (E4, E6, E8, S15 and SE31)
382
were evaluated in terms of biofilm formation (biofilm and autoaggregation), since such as 383 characteristics might be indicative of a better colonization capacity.
384
Autoaggregation of bacteria behaved similarly to biofilm formation, heterogeneity was quite 385 high; while some strains autoaggregation strongly others hardy did no (Table 6) .
386
We conducted a correlation analysis to determine whether their ability of autoaggregation and 434 because they had a negative phenotype for these characteristics evaluated. 
Phyla
435
487
showed that not all bacteria (E4, E7, E8, E9, S15 and SE37) inhibited mycelial growth, under 488 controlled conditions; however, they differ in their ability to synthesize some inhibitory molecules.
489
Bacillus sp., E7 inhibited growth of three soil-borne plant pathogens (A. alternata, C. cassicola and S.
490
lycopersici) and it did so by means of water soluble inhibitory products that are released to the 491 culture medium; and also by the synthesis of VOCs products. So, this bacteria has different strategy 492 through we cannot assess which is the most important one in nature.
493
Antifungal molecules synthesized by microorganism may be used to biocontrol microorganism 
537
We conclude that the ndophytic bacteria isolated from cultivars Elpida and Silverio are the 538 source of organisms that synthetize antifungal substances that could potentially be used in the 539 biocontrol of fungi that commonly produce diseases in the tomato crop. 
